Record linkage is an information and intelligence system which is based on clearly defined objectives. Its implementation has become a practical reality only since the availability of electronic data processing. General practitioners urgently need to develop information and intelligence systems if they are to function efficiently and effectively.
In this paper I shall concentrate on the more general aspects of record linkage and the implications for general practitioners of the use of data-processing techniques.
RecordLinkage
As Acheson (1967) describes, the term 'record linkage' was first introduced in the health field by Dunn (1946) in the form of a metaphor: 'Each person in the world creates a book of life. This book starts with birth and ends with death. Its pages are made up of the records of the principal events in life. Record linkage is the name given to the process of assembling the pages ofthis book into a volume.' This original description, therefore, relates purely to an individual and although, as Acheson (1967) points out, Dunn referred to the possibility of linking records into family groups, it was Newcombe (1957) from Canada who first described family record linkage. Acheson himself broadened the definition even further, to include populations.
In the definition of 'record linkage' is implied the use of 'data' to provide 'information' with clearly defined objectives. I want to emphasize that there is a clear distinction between 'data' and 'information'. Patients' record folders contain masses of data but remarkably little information.
Data Processing
The great potential of computers is their ability to manipulate data easily and at reasonable cost to provide information to those that need it. However, the development of the use of computers in the medical field has produced more problems than successes. These problems have not, by and large, been due to the hardware and software provided by the manufacturers. Indeed, the computer manufacturers have steadily increased their sophistication and expertise with the result that the medical field is progressively falling behind in its own achievements with this 'aid'.
There are examples of sophisticated computer systems by which I mean the multi-access, maultiprogramming, real-time systems, particularly in the United States and Scandinavia, but very few can be regarded as successful. Dr Octo Barnett, who until recently has been involved in one of the most expensive data-processing developments at Massachusetts General Hospital, wrote (1968):
'Early interest in bringing the revolution in computer technology to bear on medical practice was plagued with overenthusiasm, naivete and unrealistic expectations. The use of computers would, it was held, allow rapid and accurate collection and retrieval of all clinical information ... In fact, however, attempts to apply computer technology to medicine have had only limited success, with numerous failures.' Again, Lansdale Boardman (1969) says:
'Problems are created also by the premature advancement of nebulous ideas. For example, the concept of a data bank for medical records is a very good one but it remains only a generality until somebody does considerable work towards defining just what information is needed in medical records.'
Recently, a Swedish Government evaluation team has recommended that no further effort should be deployed on the computer diagnosis of ECGs.
Lessons can and should, however, be learnt from the mistakes and also from the successes and here it is appropriate just to mention the development of the Immunization and Vacci-nation Application by Dr Galloway at West Sussex County Council (Galloway 1969) .
Fortunately, general practice has escaped the last few troublesome years in this field. It does, however, seem strange that a branch of medicine which employs as many doctors as the Hospital Service (21,410 to 21,230) , and which, as Abrams et al. (1968) have shown, has 55 % of all patient contacts, should be so neglected. Not only is general practice an extremely complex field but it is also remarkably difficult to obtain information of any kind about it. General practitioners are undoubtedly overworked and yet very few have any system of analysing how they deploy their time and therefore how they can improve the situation, either for themselves or their patients. Dr R J F N Pinsent and Dr D L Crombie are doing excellent work in the College of General Practitioners' Records and Statistical Unit, in assisting general practitioners to compile the 'E' Book Diagnostic Index, the 'S' Cards and the 'L' Book on morbidity, but this affects comparatively few general practitioners and the system is necessarily slow and remote from day-to-day work.
It seems to me that general practitioners need urgently to develop an information and intelligence system which should have three quite clear objectives: (1) To establish procedures which will assist GPs to manage those patients who require attention.
(2) To enable them to evaluate the effectiveness and efficiency of their service. (3) To do epidemiological and operational research. I believe that computers can help to achieve these objectives. In order to achieve any of these objectives the general practitioner must know exactly who his patients are at any one time. The first development, therefore, is an index which will identify correctly all the patients. This file is the base line on which all the further applications will be developed. In addition to the identification characteristics such as name, sex, age, address, &c, the general practitioner then decides what information he wishes to record to help him manage his patients. For instance, he mnay wish to ensure that he or some member of the team sees all patients over the age of 70 at least once a year, or that he sees all his diabetics or bronchitics even if they are attending the hospital every 3 months.
Each of my simple suggestions is designed to initiate some clear-cut action which will help the doctor in his day-to-day work. Indeed, nothing that I have suggested so far need involve a computer since I am sure many doctors have age/sex registers, together with some labelling or register system which identifies those patients with factors they consider important. These manual systems, however, are cumbersome to keep up to date, especially in areas of large population movement. Furthermore, as the system is extended by more procedures or registers of 'at risk' patients it becomes more and more difficult to handle.
The second objective, of being able to evaluate the effectiveness and efficiency of a doctor's activities, can only be at a very basic level if manually maintained. It would be virtually impossible to look at, for instance, prescribing habits or which sections of the population give the greatest amount ofwork and why.
Any system implemented must be capable of extension. I wish to emphasize here that at no stage have I suggestednor will Iputting the whole of the case records on to a computer.
At this stage and only now is the use of data processing considered and immediately' the general practitioner faces enormous problems. He knows nothing about data processing and he can afford neither the capital nor the running costs. He does not know if it is economically worth while to use a computer.
It is quite clear to me that it is impossible for the general practitioner to proceed any further without assistance. There is, however, another factor which must be remembered, namely that a lot of the information which he wants is also collected by other branches of the Health Service. Thus, the Executive Council maintains an index of the patients, the Local Health Authority also has registers of selected groups of his patients, e.g. through the immunization and vaccination programmes, cervical cytology or handicap registers and the Hospital Service has information particularly on inpatients. Indeed, it is possible that in any area some of this information of common interest is being put on or is already on a computer. Whatever the situation in any area it would be very short sighted if GPs tried to proceed without co-operating with any ofthese bodies.
There is no reason why a general practitioner cannot start by using unit record equipment, i.e. punched cards which are relatively cheap to produce and can be analysed easily on equipment which many industries and Local Authorities would, I am sure, be only too happy to make available at little or no cost. In fact, for those general practitioners who are enthusiastic to embark in this field but are uncertain of what they want, the use of punched cards on counter sorters, collators and tabulators will be extremely valuable experience prior to specifying the exact requirements demanded of any computer system.
Assuming that it is agreed to proceed with the investigation of the use of computers for whatever purposes are specified, the next stages are the feasibility study and the systems design.
The systems analysts will wish to know exactly what information is to be collected now and in the future, how much there will be, and the format. They will wish to know what is to be done with the information, how quickly and how often it is Section ofGeneralPractice 917 required, and the format of the output. I should like to emphasize the latter point on output; I am ashamed to say that I have been as guilty as anyone in providing clinicians with printouts which, to be useful, require hours of translating codes to everyday language. There is an immense amount of work involved for the general practitioner and I mean involved. The development stage is the most critical and it is essential that the potential user understands exactly what the computer people propose. The implementation is often best split up into separate stagesthe step-by-step or buildingblock technique. It is also an advanatge if one of the earliest developments is one which produces demonstrable gain in the day-to-day work of the general practitioner.
The use of visual display units, with light pen attachments, touch keyboards and other available computer terminals for updating and retrieving patient information from a computer situated adjacent to the consulting room is not primarily the problem of the general practitioner. His problem is to state simply and concisely what he wants; it is up to the professional computer people to show him how they can provide it and then he can accept or reject what is suggested. The few successful computer applications, such as those at West Sussex County Council, have certain features: (1) They appear to be remarkably simple.
(2) They have developed by simple purposeful stages. (3) The 'user' is always in command of the developments.
